Habitat specialization is considered one of the most important determinants of species vulnerability to habitat loss and fragmentation because it defines species dispersal ability and thus the degree of isolation of populations. Further, dispersal success of habitat-specialist species depends on the distance between fragments, which is conditioned on the total amount of habitat in the landscape. Here, we compared the influence of total habitat amount on dispersal success and abundance patterns of 2 habitat specialists and 1 generalist Atlantic Forest rodent. We investigated short-term population dynamics in a continuous forest landscape as well as in 6 small forest fragments located in 2 landscapes differing in the amount of forest cover (30% and 50%). Further, we analyzed the influence of fragment size on population density in the fragmented landscapes. Number of immigrants and abundance of both habitat-specialist species decreased remarkably in small patches of the 30% forest cover landscape compared to both more-forested landscapes, and both species showed a patch-area effect on density in this landscape. In contrast, the generalist species showed similar immigration rates in continuous forest and patches of the less-forested landscape, high temporal and spatial variability in abundance, and no patch-area effect in any of the landscapes. The results provide empirical support for the interaction between habitat specialization and habitat amount in determining the response of species to habitat loss, showing that the response of habitat specialists-in contrast to generalists-is governed by the landscape-wide amount of habitat.
Ecological specialization has long been recognized as a key attribute determining species vulnerability to disturbance (Clavel et al. 2010; Colles et al. 2009; Henle et al. 2004; McKinney 1997) . In particular, habitat specialization is known to increase extinction proneness in consequence of the loss and fragmentation of native vegetation (Colles et al. 2009; Julliard et al. 2003; Warren et al. 2001) , because of increased isolation of populations and decreased rescue effects (Brown and Kodric-Brown 1977) associated with the inability to use altered habitats. The extent to which habitat fragmentation results in the isolation of populations depends-in addition to the species' ability to use altered habitats-on the distance between habitat patches (Andrén 1996 (Andrén , 1999 Fahrig and Paloheimo 1988) . Distance among patches in turn depends on and is nonlinearly related to the total amount of habitat in the landscape (Andrén 1994; Fahrig 2003) . The average distance between patches increases exponentially below a threshold of around 20% of habitats in the landscape (Andrén 1994; Fahrig 2003) , when the dispersal success of habitat-specialist species should be impaired (With and King 1999a, 1999b) . Moreover, mean patch size decreases as a linear function of total amount of habitat (Andrén 1994; Fahrig 2003) , and thus extinction proneness in patches of landscapes with low total habitat cover increases due to the combined effects of the small size and high degree of isolation of the remaining population (Ewers and Didham 2006; Fischer and Lindenmayer 2007; Gaggiotti and Hanski 2004) . Ongoing habitat loss may eventually lead to the complete disruption of movements of habitat-specialist species w w w . m a m m a l o g y . o r g 714 across the landscape and to a landscape-wide extinction (extinction threshold -Fahrig 2003; Lande 1987) . Dispersal success, population size and extinction proneness of habitatgeneralist species, on the other hand, should not be affected by the total amount of habitat at a landscape scale and no threshold of habitat amount should be detectable given their ability to occupy altered, anthropogenic habitats (Andrén et al. 1997) . Therefore, habitat specialization is thought to interact with habitat amount to define dispersal success and abundance patterns in fragmented landscapes (Andrén 1994 (Andrén , 1996 Andrén et al. 1997; Bender et al. 1998) .
Although the consideration of differences in habitat specialization between species has been advocated to be important for predicting species response to disturbance (Filippi-Codaccioni et al. 2010; Pandit et al. 2009; Swihart et al. 2006; Wiegand et al. 2005 ), large-scale empirical studies in fragmented landscapes focusing on the comparative responses of specialist and generalist species are rare (but see FilippiCodaccioni et al. 2010; Julliard et al. 2006) . Recently, Pardini et al. (2010) showed that total abundance and richness of the assemblage of forest-specialist small mammals decreases abruptly in a highly deforested landscape (10% forest cover) compared to more-forested landscapes (30% and 50% forest cover), whereas for the assemblage of habitat generalists, total abundance increased and richness was similar among the 3 landscapes. Additionally, total abundance and richness were positively related to forest patch size only for forest specialists and in the landscape with intermediate forest cover (30%). Püttker et al. (2011) found significantly lower dispersal success (immigration rates) of a small forest-specialist marsupial in small patches of the 30% compared to the 50% forest cover landscapes. Their results support the conceptual model proposed by Pardini et al. (2010) , that is, that landscape-wide habitat amount defines immigration rates and dispersal success, which in turn are the causal mechanisms leading 1st to patcharea effects and then to a sudden landscape-wide extinction of specialist species across landscapes with decreasing habitat amount.
In this study, we compared dispersal success and abundance patterns of 1 generalist and 2 habitat-specialist rodent species. The study complements previous studies (Pardini et al. 2010; Püttker et al. 2011) , and investigates the distinct responses of specialist and generalist species at the level of populations. To investigate the influence of landscape-wide forest cover on dispersal success, we estimated immigration rates of the 3 rodents into small fragments located in landscapes with 30% and 50% of forest cover, and study sites located in a continuous forest landscape (100% of forest cover). Using an additional data set, we further investigated densities in fragments of different sizes in both fragmented landscapes to detect possible patch-area effects. When a low level of landscape-wide habitat impedes dispersal between fragments in habitat-specialist species, densities in small fragments should be lower compared to large fragments (i.e., a patch-area effect should be detectable) in this landscape but not in landscapes with a large amount of habitat.
MATERIALS AND METHODS
Rodent species.-The species investigated are the most common rodent species in the study area, thereby allowing for the sufficient number of captures required for the precise estimation of population parameters (Kendall and Pollock 1992) . Our classification of species as habitat generalists or forest specialists was based on 2 criteria: 1st we took into account geographical range size, which is a commonly used proxy of niche breadth Williams et al. 2009 ) and has been frequently used as a predictor for degree of habitat specialization ; and 2nd, we used information on habitat and microhabitat requirements obtained from previous studies within the same study area, which corroborate the 1st assessment based on the geographical distribution.
Both forest specialists, Euryoryzomys russatus (russet rice rat- Percequillo et al. 2011) and Delomys sublineatus (pallid Atlantic Forest rat), are endemic to the Atlantic Forest, not occurring in nearby open, savanna-like biomes (Carmignotto 2004; Fonseca et al. 1996; Wilson and Reeder 2005) , although E. russatus is occasionally detected in transition zones between Atlantic Forest and adjacent biomes (Carmignotto 2004; Queirolo 2009 ). In contrast, the generalist species Akodon montensis (montane grass mouse) is widely distributed in southern Brazil, occurring not only in forested biomes, such as ombrophilous forest (Antunes et al. 2010) and Araucarian forest (Dalmagro and Vieira 2005; Lima et al. 2010) , but also in open, savanna-like biomes, such as the Cerrado (Couto and Talamoni 2005; Talamoni and Dias 1999) .
Considering local-scale microhabitat and habitat preferences, results from previous studies supported the classification of species based on their geographical distribution. Within heterogeneous landscapes, both E. russatus and D. sublineatus are more common in old-growth forest, whereas the generalist A. montensis not only prefers native vegetation in earlier stages of regeneration but also inhabits a variety of altered, anthropogenic habitats, such as eucalyptus plantations, areas of agriculture, as well as rural areas with buildings (Umetsu and Pardini 2007) . Within forest patches, the occurrence of the generalist A. montensis was negatively correlated and the occurrence of the forest-specialist D. sublineatus was positively correlated with canopy cover (Püttker et al. 2008) . Captures of both specialist species E. russatus and D. sublineatus was positively influenced by litter humidity (Naxara et al. 2009 ), indicating preference for humid conditions associated with close and developed forests.
Study area.-Small mammals were sampled in 2 fragmented and 1 continuously forested landscape in the Atlantic Plateau of São Paulo, Brazil, located in the municipalities of Tapiraí-Piedade, Ibiúna, and Cotia (Fig. 1) . The region was originally covered with Atlantic Forest classified as ''Lower Montane Atlantic Rain Forest'' (Oliveira-Filho and Fontes 2000) . In the 2 fragmented landscapes (Tapiraí-Piedade and Ibiúna) of 10,000 ha, forest patches consist of native secondary vegetation and are surrounded mainly by pasture (48% and 44% of nonforest areas for Tapiraí-Piedade and Ibiúna, respectively) and agriculture (26% and 20% of nonforest areas for Tapiraí-Piedade and Ibiúna, respectively). The continuously forested landscape is the Morro Grande Forest Reserve (Cotia; Fig. 1 ), which comprises~9,400 ha of a mosaic of secondary forest in different states of regeneration and areas of mature forest (Metzger et al. 2006) . At its southern limits, the reserve is connected to the largest tract of continuous Atlantic Forest, the Serra do Mar.
In the region comprising all 3 landscapes, elevations are between 800 and 1,000 m above sea level (Ross and Moroz 1997) . Annual rainfall is between 1,222 and 1,810 mm and mean minimum and maximum temperatures are, respectively, 17.38C and 28.48C for the warm-wet season (October-March) and 12.18C and 24.98C for the cool-dry season (AprilSeptember). The 3 landscapes are similar in terms of topography, relief, climate, and type of forest but vary in the proportion of remaining forest cover from 49% in Tapiraí-Piedade (hereafter referred to as 50%), to 31% in Ibiúna (hereafter 30%), and 81% in Cotia (hereafter 100%; Fig. 1 ). As a consequence, the 2 fragmented landscapes differ in patch and gap characteristics. The landscape with 50% forest cover has the higher percentage of the landscape covered by the largest patch, higher mean patch size, and lower mean distance to the nearest patch compared to the landscape with 30% forest cover (Pardini et al. 2010 ). Tapiraí -Piedade (50% forest cover); and e) continuous forest of the Morro Grande Forest Reserve in Cotia (100% forest cover). Dots: location of forest patches (in landscape c) and study sites (landscape e) where capture-recapture data were collected to estimate demographic parameters. Open circles: location of forest patches in landscapes where data on density of rodents were collected.
Data collection: effect of landscape forest cover on immigration rates.-Rodents were captured in 9 study sites (3 per landscape). Sites in the 2 fragmented landscapes were located in small forest patches (Fig. 1) . Study sites were chosen to guarantee consistent differences in the amount of surrounding forest cover between landscapes, but to be otherwise similar ( Fig. 1 ; Supporting Information S1 and S2, DOI: 10.1644/119.S1 and DOI: 10.1644/119.S2).
A trapping grid of 2 ha was placed in each of the 9 sites (Supporting Information S3, DOI: 10.1644/119.S3), consisting of 11 parallel 100-m-long lines, 20 m from each other, with 11 trapping stations spaced every 10 m. In each trapping station 1 Sherman trap (size: 37.5 3 10.0 3 12.0 cm or 23.0 3 7.5 3 8.5 cm; H. B. Sherman Traps, Inc., Tallahassee, Florida) was placed on the ground, and 5 lines were additionally equipped with one 60-liter pitfall trap per station, connected to each other by a 50-cm-high plastic fence. Two different trap types were used to maximize both capture and recapture rates, because pitfall traps guarantee a high capture rate, whereas recapture rates are higher in Sherman traps (Umetsu et al. 2006 ). All traps were baited with a mixture of sardines, peanut butter, banana, and manioc flour. To minimize mortality in pitfall traps, bucket lids were used as a roof protecting from rain, small holes in the bottom facilitated drainage, and a rigid polystyrene plastic disc provided a dry surface in the event of accumulation of water. These precautions led to a total mortality rate of only 1.4% of captures (¼ 4.7% of individuals).
Trapping design followed Pollock's robust design (Kendall et al. 1997; Pollock 1982) , with short primary capture sessions assuming population closure, separated by relatively longer time periods allowing for open population processes. Five 5-day primary capture sessions were conducted with a 20-day interval between them, totaling 39,600 trap nights. This protocol was carefully established from our field experience with Atlantic Forest small mammals. It represents a trade-off between guaranteeing open population processes between primary sessions, and maximizing between-primary session recapture probabilities, which are a crucial requirement for the precise estimation of population parameters (Kendall and Pollock 1992) , and which tend to be low due to very short life cycles of these species. Rodents were trapped simultaneously in the 3 grids of each landscape, and consecutively (with no interval) between landscapes to minimize the influence of weather and season on results and guarantee comparable estimates between landscapes. All 5 primary capture sessions were carried out between February and June of 2008. Captured animals were weighed, sexed, and marked with a numbered ear tag (small animal tags OLT; A. Hartenstein GmbH, Würzburg/Versbach, Germany), and released in the respective trapping location.
Data collection: effect of fragment area on density.-We used an independent data set (Pardini et al. 2010 ) to test for patch-area effect on density in the 3 species at the landscapes of 30% and 50% forest cover. We used the number of individuals of A. montensis, D. sublineatus, and E. russatus captured in the standardized area sampled in 35 forest patches (15 and 20 patches in the landscapes with 50% and 30% forest cover, respectively) as an index for population density (hereafter density). Standardized sampling consisted of 1 pitfall-line of 100 m including 11 pitfall traps connected by a plastic fence in each forest patch open for 16 days in each of 2 consecutive summers: 30% landscape in 2002-2004 and 50% landscape in 2005-2007 . All patches were chosen with the objectives of guaranteeing similar vegetation structure (secondary vegetation in intermediate stages of regeneration, and not subjected to disturbances such as fire, selective logging, or cattle), a wide range of different sizes, maximum overlap in size distribution among landscapes, and avoidance of segregation of similar-sized patches within the landscapes. A detailed description of the sampling protocol can be found in Pardini et al. (2010) . Only 1 of the patches (in the 30% forest cover landscape) coincided with the patches investigated for population parameter estimation (Fig. 1) . All capture, handling, and tagging protocols followed the guidelines of the American Society of Mammalogists (Sikes et al. 2011) .
Data analyses: effect of landscape forest cover on immigration rates.-We tested for population closure within primary capture sessions using the Stanley and Burnham test for closure (Stanley and Burnham 1999) We analyzed capture-recapture histories of E. russatus, D. sublineatus, and A. montensis in program MARK (White and Burnham 1999) to estimate abundance, apparent survival rates (including survival and emigration rates; hereafter, survival rates), and population rates of change using Pollock's robust design models (Kendall et al. 1997; Pollock 1982) and Pradel lambda models (Pradel 1996) . We constructed a set of 9 candidate models following Püttker et al. (2011) to investigate whether survival rates (/) and population rates of change (k) differed between landscape contexts or study sites. Among the candidate models, survival rate and population rate of change were either constant between all sites independent of landscape context, dependent on landscape context, or different between sites independent of landscape context (Table 1; for detailed description of models, see Supporting Information S4, DOI: 10.1644/119.S4).
We considered capture probability (p) and recapture probability (c) different between patches and dependent on the primary capture session, while constant within primary capture sessions in all candidate models, based on experience during fieldwork. Because our data set did not allow for heavily parameterized models, the estimation of population size (N) was conditioned out of the likelihood using Huggins' closed-capture models within primary capture sessions (Huggins 1991) . Estimation of abundance is known to be highly biased when estimated capture probability is below 0.1 (Otis et al. 1978 ). We therefore excluded capture sessions with estimated capture probability below 0.1 (Supporting Information S5, DOI: 10. 1644/119.S5) from the analysis. We used the logit-link function for estimation of survival, capture, and recapture rates and the log-link function for population rate of change. Akaike information criterion corrected for small samples (AIC c ) was calculated for each candidate model. To account for model selection uncertainty, we used the AIC c weights (x i ) to calculate weighted averages (Burnham and Anderson 2002; Johnson and Omland 2004) of population sizes and apparent survival rates, which were used in the subsequent estimation of number of immigrants per capture session.
For the estimation of the number of immigrants per capture session, the estimated number of surviving individuals from the preceding capture session was subtracted from the estimated population size of adults (i.e. estimated population size without young individuals considered to be born in the trapping area and therefore not immigrated) in sessions 2-5 (Beck et al. 2004 ):
where N tþ1(adult) is estimated population size of adults at time t þ 1, N t is estimated total population size at time t, and / t is estimated survival rate between t and t þ 1.
Model-averaged estimates of total population size (N t ) and survival (/ t ) were obtained by using the complete capture histories of rodent species for parameter estimation in program MARK. Model-averaged estimates of population size of adults (N tþ1(adult) ; Supporting Information S6, DOI: 10.1644/119.S6) were obtained by using reduced capture histories of rodent species excluding young individuals, which were considered born in the trapping area and therefore not immigrated. We defined an adult as an individual of a body mass equal to or greater than the body mass of individuals reaching sexual maturity for each species (Bergallo and Magnusson 2002; Couto and Talamoni 2005; Feliciano et al. 2002) . Because of the limited information in the literature, we used data from a 22-month (February 2008-November 2009) capture-recapture study carried out in the continuous forest area for the definition of minimum body mass of sexual maturity for each species. Individuals were considered sexually mature when developed nipples were visible or a perforated vagina was detected, or both, in females and males had scrotal testes (Couto and Talamoni 2005 ). Minimum body mass was then used to discriminate The numbers of immigrants per primary capture session were compared between landscapes using mixed-effect models to control for dependence among primary trapping sessions in the same capture sites (fixed factor: landscape; random factors: capture site and primary trapping session). The significance of difference between landscapes was verified by Markov chain Monte Carlo simulation (n ¼ 10,000). Statistical analyses were conducted in the R environment, version 2.12.1 (R Development Core Team 2011).
Data analyses: effect of fragment area on density.-Because densities of small mammals in fragments within landscapes did not follow a normal distribution, we used generalized linear models to test for significant relation between patch size (predictor) and small mammal density (response) and modeled densities as Poisson variable (A. montensis and E. russatus in the 50% forest cover landscape) or negative binomial variable (D. sublineatus in both landscapes, and A. montensis and E. russatus in the 30% forest cover landscapes) depending on the results of goodness-of-fit tests based on AIC. Patch sizes were transformed to their logarithms (base 10). Statistical analyses were conducted in the R environment, version 2.12.1 (R Development Core Team 2011).
RESULTS
Effect of landscape forest cover on immigration rates.-Although the specialist species D. sublineatus and the generalist species A. montensis were captured in all 9 study sites included in the investigation of population dynamics, the species E. russatus was only captured in the study sites of the 2 more-forested landscapes (50% and 100%) and was absent from small fragments of the more-deforested landscape (30%). Because of low capture probability, estimation of population parameters in all study sites was not possible for any of the species ( Fig. 2 ; Supporting Information S5). For A. montensis, no estimation of abundance was possible in the 50% forest cover landscape, whereas for D. sublineatus capture probability was sufficient for only 1 of the fragments at the 30% forest cover landscape.
In all 3 species, at least 2 models were selected as equally plausible for survival rates and population rates of change (Table 1) . The same 2 models were selected as most plausible for E. russatus and A. montensis with survival rate defined as constant or dependent on the landscape, and population rate of change dependent on the landscape (models 4 and 2; Table 1 ). In D. sublineatus, 4 models were selected as equally plausible (i.e. DAIC c 2-Burnham and Anderson 2002). Similar to the other 2 species, survival rate was either defined as constant or dependent on the landscape in the selected models. However, population rate of change was defined as either constant or dependent on the site (Table 1) .
Averaged rates of survival were similar between A. montensis and D. sublineatus, and slightly lower for E. russatus (Table 2 ). In all 3 species survival rates were highest in the continuously forested landscape (Table 2) . Averaged estimates for population rate of change also were slightly lower for E. russatus compared to the other species (Table 2) . Highest rates of population change and also the only ones indicating growing population sizes (i.e., .1) were estimated for A. montensis in the most-deforested landscape (30%, Table  2 ).
Estimated abundances indicate similar mean population sizes of both E. russatus and D. sublineatus between the continuously forested and the 50% forest cover landscapes (Fig. 2) . For these species, estimated abundances decreased sharply in the landscape with only 30% forest cover and the species were detected only in some (D. sublineatus) or in none (E. russatus) of the small patches of this landscape. In contrast, estimated abundances of A. montensis were higher in the landscape with only 30% forest cover compared to the other 2 more forested landscapes, with the exception of 1 study site in the continuously forested landscape where the highest abundances of A. montensis were estimated (Fig. 2) .
For E. russatus and D. sublineatus, mean numbers of immigrants did not differ significantly between the continuously forested and the 50% forest cover landscape (E. russatus: P ¼ 0.12; D. sublineatus: P ¼ 0.97; Fig. 3 ). For A. montensis, numbers of immigrants were not estimable in the 50% forest cover landscape but were generally higher compared to the values for both forest-specialist species, and not significantly different between the continuously forested and the lessforested landscape (P ¼ 0.57; Fig. 3) . Effect of fragment area on density.-Densities of both habitat-specialist species, D. sublineatus and E. russatus, increased significantly with patch size in the 30% forest cover landscape (Fig. 4) , whereas no significant relation between density and patch size was found in the 50% forest cover landscape (Fig. 4) . For the generalist species A. montensis, no significant relationship between density and patch size was found in either of the 2 landscapes (Fig. 4) .
DISCUSSION
Both habitat-specialist species followed the expectations of higher abundance and higher immigration rates in the small patches of the more-forested landscapes compared to the lessforested landscape. The similar abundances and immigration rates of both species between the continuous forest study sites and small patches of the more-forested fragmented landscape indicate a moderate impact of habitat loss at the 50% forest cover landscape. A similar result was found for a habitatspecialist marsupial species (Marmosops incanus) in the same study areas (Püttker et al. 2011 ). In the 50% forest cover landscape, the absence of a patch-area effect on density suggests the formation of a patchy population (Thomas and Kunin 1999) or a metapopulation (Hanski and Simberloff 1997) of E. russatus and D. sublineatus. At the 30% forest cover landscape, both species show a patch-area effect on density, leading to the low estimated abundances or absence in the 3 small patches investigated for population parameters. It is important to note that both E. russatus and D. sublineatus as well as the previously studied marsupial species M. incanus (Püttker et al. 2011) were absent in patches of a landscape with only 10% forest cover in the same study region (Bueno 2008) . Although these specialist species show this similar pattern, there seems to be a gradient in response to habitat loss in these species. Although both rodents as well as M. incanus are present in the 30% forest cover landscape and all show a patcharea effect in this landscape, extinction probability seems to be higher for E. russatus (which was almost exclusively captured in the largest patches [.40 ha] and was absent from the small patches investigated for population demography). Likewise, other habitat-specialist species that were common in continuous forest areas occurred in very low abundances in the 50% forest cover landscape (Hanski 2011:250, figure 1 ) and were in part absent from the 30% forest cover landscape. However, although these results indicate a certain variability in response to habitat loss between specialist species, response at the landscape scale seems to be largely congruent between species, given that both rodents and the marsupial disappear (together with other habitat-specialist species [Hanski 2011; Pardini et al. 2010] ) at a landscape with only 10% of landscape-wide forest. The results thereby corroborate the existence of a fragmentation threshold between 30% and 50% of forest cover for these species (Andrén 1994; Pardini et al. 2010) , that is, in the 30% forest cover landscape distances between patches are supposedly sufficiently large to impair dispersal between patches. The resulting increase in isolation of populations in patches leads to lower abundance due to lack of immigrants (Bowman et al. 2002; Fahrig and Paloheimo 1988) as well as increased extinction risk by stochastic effects, especially in small patches where populations are small (Fischer and Lindenmayer 2007; Gaggiotti and Hanski 2004) .
The generalist species A. montensis showed a different pattern in density distribution and immigration rates. No patcharea effect in any landscape was detected for this species and number of immigrants did not decrease with forest cover. Further, estimated abundances in 3 small fragments were lowest in the 50% forest cover landscape, although densities in this landscape were generally higher in fragments, according to the previous sampling for the investigation of density in FIG. 3.-Mean number of immigrants per capture session of 3 rodent species (Euryoryzomys russatus, Delomys sublineatus, and Akodon montensis) in nine 2-ha trapping grids located in Atlantic Forest landscapes with differing amounts of forest cover (100%, 50%, and 30%). In each landscape 3 different trapping grids were sampled. n.e. ¼ not estimable due to low capture probabilities. relation to patch size. Highest abundance was estimated in 1 of the continuous forest sites. However, the high population size at this site was not stable: abundance of A. montensis decreased during the following year and values were comparable to those of the other 2 sites in continuous forest in March 2009 (C. S. Barros, Departamento de Ecologia, Instituto de Biociências, Universidade de São Paulo, pers. comm.). Generalist species usually present higher physiological or phenotypic plasticity, or both, compared to specialists, which enables the use of different resources as well as rapid reaction to varying environmental circumstances (Bozinovic et al. 2011; Caley and Munday 2003; Futuyama and Moreno 1988; Thompson 1991) . Further, generalist small mammals show a large potential for rapid population growth when circumstances are favorable (Zwolak et al. 2012) . Therefore, given a spatially as well as temporally variable environment such as fragmented landscapes (Laurance 2002; Laurance et al. 2007 ), a generalist species should show higher variability in population parameters, as shown by the apparent large variability in abundance over time as well as in space detected in A. montensis.
The most prominent pattern regarding A. montensis was the high abundances and immigration rates combined with positive population growth in small patches of the 30% forest cover landscape. Additionally, A. montensis was present in forest patches of a highly deforested landscape in the same study region (Bueno 2008) as well as in agricultural areas of all landscapes (Umetsu 2010; Umetsu and Pardini 2007) . These results show clearly that total habitat amount at a landscape scale does not represent the main driver of population dynamics in patches for this species. In fact, in a former study in the 30% forest cover landscape, abundance of A. montensis in patches was best explained by models including a measure of connectivity between patches that takes matrix heterogeneity into account, thus corroborating the potential importance of variables other than forest cover for this species (Umetsu et al. 2008) .
The results provide empirical evidence for an interaction between habitat specialization and amount of habitat in determining dispersal success and thereby abundance of Atlantic Forest small mammals in habitat patches. Response to habitat loss is driven by landscape-wide habitat amount in specialist species but not in generalists, thereby allowing for prediction of response of species to disturbance based on their habitat requirements. The high temporal and spatial variability of abundance of the generalist species A. montensis indicates a high potential for population increase in anthropogenically altered landscapes for this species, which might have severe consequences for the human population given that this species as well as other generalists are known to be vectors for pathogens causing severe diseases in humans (De Figueiredo et al. 2010; Goodin et al. 2009; Katz et al. 2001; Owen et al. 2010; Suzuki et al. 2004 ). Further, although we detected a slightly different response between habitat-specialist species, species responded similarly at the landscape scale and disappeared from the landscape only when total habitat amount decreased below 30%. These results in combination with previous studies including additional species (Pardini et al. 2010; Püttker et al. 2011) indicate the existence of a threshold amount of habitat at the landscape scale, below which disruption of dispersal among patches leads to a breakdown of diversity (Andrén 1994; Fahrig 2003; Pardini et al. 2010; Swift and Hannon 2010) . Although the exact value of the threshold is expected to vary among different groups of species, especially depending on body size and dispersal abilities, the results indicate that efforts to maintain habitat cover in anthropogenic landscapes at abovethreshold levels are likely to succeed in preserving large numbers of original species
RESUMO
Especialização de habitaté considerada uma dos mais importantes determinantes da vulnerabilidade das espéciesà perda de habitat e fragmentação uma vez que define a capacidade de dispersão e consequentemente o grau de isolamento das populações. Além disso, a dispersão bemsucedida de espécies especialistas de habitat depende da distância entre fragmentos, a qualé condicionada pela quantidade total de habitat na paisagem. Neste estudo comparamos a influencia da quantidade total de habitat no sucesso de dispersão e padrões de abundância de 2 espécies especialistas de habitat e 1 generalista de roedores da Mata Atlântica. Nós investigamos a dinâmica populacional em um estudo de curta duração em uma paisagem florestal contínua assim como em 6 pequenos fragmentos florestais localizados em paisagens que diferiam quantoà quantidade de cobertura florestal (30% e 50%). Adicionalmente, nós analisamos a influência do tamanho do fragmento na densidade populacional em paisagens fragmentadas. O número de imigrantes e abundância de ambas as espécies especialistas de habitat diminuíram consideravelmente em pequenos fragmentos da paisagem com 30% de cobertura florestal comparados com ambas as paisagens com maior cobertura florestal e ambas as espécies apresentaram um efeito patch-area em suas densidades nesta paisagem. Ao contrário, a espécie generalista apresentou taxas de imigração similares em florestas e fragmentos da paisagem com menor cobertura florestal, alta variabilidade temporal e espacial na abundância e nenhum efeito patch-area em nenhuma das paisagens. Os resultados fornecem apoio empírico para a interação entre a especializaão de habitat e a quantidade de habitat na determinação da resposta das espéciesà perda de habitat, mostrando que a resposta dos especialistas de habitat-ao contrário dos generalistas-é regulada pela quantidade de habitat numa escala mais ampla da paisagem.
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